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THE NATURAL BRIDGE OF VIRGINIA 
BY 


CHARLES D. WALCOTT 





The Natural Bridge of Virginia is one of those striking geo- 
graphic features of America which, like Niagara falls and many 
other natural features, will in time disappear under the action 
of the agencies of erosion. The same forces that created, will 
ultimately destroy them. In the case of Niagara, the rate of 
wear of the platform over which the water rushes has been 
measured, and the rate of retreat of the falls of the stream is 
known. Natural bridge is slowly but surely wearing away ; 
and it appears to be desirable to record by photographs and 
notes the present condition of the bridge as a means of deter- 
mining in the future the changes that occur from time to time. 
For this purpose a set of photographs, with notes taken in 1891, 
have been placed in the library of the United States Geological 
Survey. 

The present article includes a few observations on the origin 
and the present condition of the bridge. The accompanying 
view (forming plate 21) is one looking northward through the 
arch, and it accurately represents the condition of the bridge 
and canyon at the time it was taken. It may be that a more 
detailed description, with a full series of views, will be published 
in the future. 

During the field season of 1891 I studied the rocks exposed 
along the channel of Cedar creek, a small tributary of the 
James river in Rockbridge county, Virginia. The first strata 
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met with in passing up from the river are highly inclined lime- 
stones and shales of middle or upper Cambrian age. These 
are succeeded by the massive Knox dolomites, which are nearly 
vertical or inclined slightly westward. A few hundred feet 
below Natural bridge the westward dip decreases very rapidly, 
and at the bridge the beds are nearly horizontal, while a short 
distance above they are rising westward and dipping eastward 
toward the bridge at an angle of 5° to 10°. This increases to 
20° to 25° higher up the stream. 

A diagramatic section of the rocks cut through in the can- 
yon of Cedar creek gives the outline shown in figure 1. The 
bridge is at A, Lace falls at By and James riverat CL No attempt 
is made to show the depth of the canyon or gorge through which 
Cedar creek flows. 

It is not supposed that the present Cedar creek began to 
wear its channel across the edges of the upturned beds from 
B to C when the present topographic features were established ; 
on the contrary, it began its work long before, under conditions 








FrGure 1.—Attitude of Strata at Natural Bridge. 


and in rocks that have since disappeared in the general erosion 
of the surrounding country. The course of the stream was 
determined by circumstances connected with the life history of 
James river. When the latter obtained a new lease of active life 
and lowered its channel through the Blue ridge, Cedar creek 
began to cut down its bed in the peneplain and to prepare the 
way for the possibility of the existence of an arch over its chan- 
nel. 

The general mode of formation has long been described for 
this and other natural rock bridges. In this case in detail it 
is considered to be as follows: Cedar creek was engaged for a 
considerable period in excavating the gorge from the James river 
to a point not far below the present site of the bridge, where a fall 
appears to have existed, the summit of which was not far if at 
all below the present level of the top of the bridge. About this 
time the water found a subterranean passage in the limestone fur- 
ther up the stream than the present site of the bridge, and through 
this it flowed and discharged beneath the brink of the falls. 
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The passage gradually enlarged until all the waters of the creek 
passed through it and the bridge began its existence. What the 
length of this subterranean passage was is a matter of conjecture ; 
it may have been one hundred or several hundred feet. All of 
its roof has disappeared except the narrow span of the bridge, 
and the abutting walls have been worn back by erosion until 
the gorge or canyon is much wider than at the bridge. The 
bridge is massive and strong, and the supporting walls rise in 
solid, almost unbroken, mural faces to the spring of the arch, 
nearly 200 feet above the bed of Cedar creek, as clearly shown 
in the accompanying plate (which is reproduced mechanically 
from a photograph taken by the author). 

The position of the massive layers of limestone at the center 
of the low synclinal gives them power to resist erosion to a much 
vreater extent than the upturned strata above and below the 
bridge. The condition of the latter favors rapid disintegration, 
and the result is shown in the widening of the gorge. The re- 
treating lower level of the stream is now at Lace falls, nearly 
a mile above the bridge. The gorge below the bridge widens 
out more rapidly, owing partly to the erosion caused by a small 
brook that enters from the north, partly to the greater period 
of erosion to which it has been subjected. 

On the northern side, opposite Pulpit rock, about twenty feet 
west of the public road, the summit of the bridge is 256 feet 
above the water, and this part of the arch has a thickness of 44 
feet and a span of from 45 to 69 feet.. The western edge is about 
ten feet higher, and the eastern edge about ten feet lower than 
the central point. 

The massive layers of limestone forming the bridge are grad- 
ually wearing away on the outer edges from the action of water 
and frost. If water-breaks were arranged so that the water could 
not flow in upon the bridge and about it from the southwestern 
side, and if a shed with water-tight roof were built over the arch, 
disintegration and destruction would be indefinitely postponed. 
As it is, it will be many centuries before the natural processes of 
erosion now at work upon and within the arch will completely 
break it down. 


Since the preceding was written, an article has appeared in the 
New York Tribune of May 15,1893, in which an account is given 
of the discovery of a passage in the limestones near Natural 
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bridge that extends from the plain above down to the stream 
below. It is described as follows : 


“The passage was probably created by a stream of water finding a 
crevice in the limestone mountain, and by the gnawing of gases, the 
same causes that created the natural bridge. But it has all the appear- 
ance of design and purpose. <A brief description by one who has recently 
seen it in the light of hundreds of candles shows at the entrance a room 
about twenty feet by ten, with a ceiling sixty feet in height, then a low, 
arched doorway into a room narrower than the former and extending 
forty or fifty feet up a steep flight of steps. The arches here are from 
fifteen to twenty feet in height, and their color a liquid blue. There are 
a few stalactities from the ceiling and many crystal forms on the wall. 
Turning here from a direct course through another arched doorway, 
beautifully decorated, about six feet in height, there is a round room, 


twenty feet in diameter and perhaps fifty feet from pit to dome. Out of 


the side of this springs a stone cascade, perfect as any waterfall, trans- 
parent at the lower edge, about ten feet in length and eight in breadth. 
As the light is thrown upon this it has all the appearance of a living 
waterfall. A passage under this, over a bridge, leads to a labyrinth barely 
wide enough for one to pass. The arch is about fifteen feet in height and 
the walls glisten like polished marble. These windings extend about 
thirty feet and open into a well-shaped room not at any point more 
fifteen feet in diameter and opening, about thirty feet above, to the 


sky.” 


From the description it is evident that the passage was worn 
by percolating waters that found their way from the plain above 
to the baselevel cut by the stream below, along some previously 
existing crevices. This process of erosion may be seen at the 
* Underground river” between Natural bridge and Lace falls, 
where a strong current of water flows through a channel in the 
limestone that is about ten feet above the level of Cedar creek 


and only exposed to view for a few feet of its length. All of 


the phenomena observed at Natural bridge and in the canyon 
of Cedar creek are repeated in many limestone regions. Some- 
times they give rise to underground caverns, as at Mammoth 
cave, and more rarely to canyons and natural bridges. The 
illustration at the natural bridge is one of the finest known, 
and worthy of study by any one interested in geologic phe- 
nomena or the beautiful in nature. 
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THE GEOGRAPHICAL POSTTION AND HEIGHT OF 
MOUNT SAINT ELIAS 


BY 
Dk T. C. MENDENHALL 


I ed before the Society April 28, 1893 


In connection with the survey of the boundary line between 


Alaska and the British Northwest Territory it became necessary 
to determine the or ographical position of mount Saint lias. 
Previous approximate determinations had shown that the 


peak of this mountain must be very near the 141st meridian, 
which constitutes the greater part of this boundary line, and 


that its distance from the seacoast must be very nearly ten 


marine leagues, which by treaty is to determine the position of 


the line in the absence of a range of mountains parallel to the 
windings of the coast. 

It thus appeared that this peak is likely to prove of very 
orea}l value as a corner-stone in this oreat boundary line, ay ny 
at the junction ot the 141st meridian and that part of the ling 
which is so vaguely defined in the treaty. 

The execution of the work in the immediate vicinity of the 
mountain was intrusted to assistants J. E. McGrath and J. Henry 
Turner, whose previous explorations and long residence in the 
interior of Alaska in connection with the determination of the 
141st meridian are well known to the members of this Society.* 

The comple te reduction of the observations made has hot vet 
been accomplished, but enough has been done to show the YeO- 
graphical position of the mountain peak within a very small 
error, and the Society will probably be interested in the pre- 
liminary results of this work, which are not likely to be modi- 
fied sensibly by the completed ealeculations. 

The fieldwork was executed during the summer of 1892, 


*An account of their work appears in Nat. Geog. Mag., vol. iv, 1892, pp. 


177-197. 
(63) 
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The party was carried to the working ground by the Coast 
Survey Steamer //Zassler, in command of Captain Harber, who 
personally took great interest in the work and facilitated its 
successful performance very much, taking a very important 
part, in fact, in the determination of the difference of longitude 
between Sitka and the astronomical station at Yakutat bay. In 
the absence of telegraphic connection with any of these points, 
a series of chronometric journeys was made between Tacoma, 
which is near one of the telegraph longitude stations of the great 
system of the United States Coast and Geodetic Survey, and 
Sitka, which has been fixed as the base of the longitude work 
throughout the territory of Alaska. 

Contemporaneously a series of journeys was made between 
Sitka and the astronomical station at Yakutat bay by the Coast 


Survey Steamer Hassler, and by these two loops the longitude of 


the stations was connected with that of the telegraphic system 
of the United States. Time observations at Tacoma and the 
comparison of chronometers at that point were under the direc- 
tion of assistant J. F. Pratt. Six complete chronometer tours 
from Tacoma to Sitka and return were made on board of the 
Steamer Queen, the chronometers being in charge of Mr. T. D. 
Davidson, of San Francisco; this link having also been taken 
in by the //aussler chronometers on her way to and from the field, 
seven complete journeys are available between Tacoma and 
Sitka. Six complete journeys between Sitka and the astronom- 
ical station at Yakutat bay were made. An astronomical station 
was established at Sitka under the direction of sub-assistant 
Fremont Morse, who had charge of time-observations and the 
comparison of both sets of chronometers on reaching that point. 
Seven chronometers made the journeys between Tacoma and 
Sitka, and the same number between Sitka and Yakutat bay. 


The astronomical station at the latter place was in charge of 


assistant J. Henry Turner. The connection of this station trig- 
onometrically with the summit of mount Saint Elias was under 
the direction of assistant J. EK. MeGrath. The astronomical sta- 
tion was on the southern side of Yakutat bay, and the measured 
base line from which the triangulation was developed was on 
the northern side. The length of this line was a little less than 
7,000 metres, or about four and a half miles. The scheme of 
triangulation is shown on the accompanying sketch (figure 2). 
The latitude of the astronomical station was determined by 
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vertical circle observations of the sun’s limb by the method of 


circum-meridian altitudes and also by the use of a meridian 


telescope and the Taleott differential method. 
circle used was ten inches in diameter and 


by means of four verniers. 


The 


> vertical 


read to five seconds 


The latitude here given depends on 


these observations, as those made by the meridian telescope 


have not yet been reduced. 
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Figure 2.—Triangulation in the vicinity of Mount Saint Elias. 


Of the six chronometric tours between Sitka and 


Yakutat 


bay three only have been reduced, and the results are as follows: 


First trip. June 8 to 15: difference of longitude, 17 m. 48.1 
Second trip, June 24 to 29; - 


Third trip, July 9 to 14; 


‘ 


te 


be. 


17 
ies 


Of which the indiscriminate mean is 17 m. 48.21 see. 


17 Sec, 
48.51 
48.16 ‘ 
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A preliminary reduction of a portion of the chronometric 
comparisons between Tacoma and Sitka gives for the longitude 
of Sitka 9 hours 1 minute 20.5 seconds, from which we have the 
adopted longitude of Yakutat astronomical station 9 hours 
19 minutes 8.7 seeonds. The latitude of this station from 


cireum-meridian observations on the sun’s limb, consisting of 


sixteen pointings on the sun near culmination on August 1, 
1S92, was 59° 33° 51.8", and on August 11, 1892, from twenty 
is.2”,) the mean of which is 


, 


pointings, the result was 59° 35 


50”, which is accepted as the latitude of this station, 


i fees 
subject, of course, to further small correetion from the redue- 
tion of the results obtained from the meridian telescope work. 
Kxtending these codrdinates to the summit of mount Saint 
Elias by means of the scheme of triangulation as shown in the 
sketch, the latitude of the summit is found to be 60° 177 55”, 
and the longitude 140° 55’ 21.5”, 

The principal base for the determination of the position of 
the summit of the mountain was a line connecting mount 
Hoorts and South base. The length of this line was a little less 
than 38,000 metres, or about 234 miles, and the angle which is 


subtended at mount Saint Elias was about 20°, 


Incidentally in connection with this work, the height of the 
summit of the mountain was determined. A series of zenith 
distance measurements was executed from five stations, namely : 
North base, South base, mount Hoorts, Ocean cape, and the 
astronomical station. At the latter point observations were 
made on fourteen different days. The result for each day is the 
mean of three sets of six repetitions each, and the series is as 


follows, the observations being made near noon: 


ZENITIT DISTANCE OF MOUNT SAINT ELIAS. 


nO Nic TOME. < o:20. ds Haste enesat Seed KK 87°: 20" 50.07" 
| ee OP aie Lars edo wee Sebo Lew eoee PAR 87° 20% 64.277 
ue oO a ae aaisihiaie SDR OE oe soe waa 87° 20’ 51.877 
a Se ce ele shad MARAE ROL Om, MatbuE 87° 20° 61.3"" 

PUY ON steric evident dahsieoseswen sie 87° 20" 67.177 
> ya, ee eT TTT ee eT re re 87° 20’ 49.877 
eT EN EN geome de Baas PEROT OE eae ee 87° 20’ 44.877 
RT OF ge Sa ake kennasdinncese dts Seba hee ioe aeUeO” 
SU Uae. “Bin Pw ethers d nhs ance SSM tao ca eae 87° 20’ 59.877 
OO con doulas ome IAT Ree tO ented 87° 20’ 36.177 
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PETES SOE CD aoa yecicce eoshece gee) F. 8 ohekeo PRIA eS TR EON C 
PMLA ESE Vee cleat raven ciate ease ste Ea aoe PEC See S7° 20% 92-0/7 
MS UPR Rare ~ 5c ereg hue a aihy foes Gh brats Se ee ene ere RTI BE 
ee ee ere eT 87° 20’ 41.2/ 

NECANLOF T4SCAV8 5 5.050008 at 87° 20" 50.27 


It will be seen that in the total fourteen days of observation 
the range of variability in vertical angles amounted to but 28”, 
indicating remarkable steadiness in atmospheric conditions. 

The observations for height at -other stations, although less 
numerous, are extremely satisfactory. The great uniformity 
of the final results for the height of the mountain as computed 
from observations at the five different stations is exhibited in 
the following table. The remarkably close agreement of these 
figures is satisfactory evidence that this determination of the 
height of the mountain is such as to leave little to be desired. 


SUMMARY OF IEIGHT AND POSITION, 


Mount Saint Elias from — 


NRYNORPRINGES fmcea aie ee LINAS eae ore Roan eee 18,014 feet. 
PCE HUNG oo cc eR COTA USE ERS 18.012 * 
TURRET AI CRTIOR «2-2 Hecht as51 316m wk Aces Sak Gea OS es LS,017 
WICBRID GRO oiiars 4 ese a aey sb S8 wi SNE Hers eek 18,012 
AMUPONOMIIONL BUALION 4.654 odc a0 08.0% ios a eee 18,000 
Height, AUOPlICW MEGAN. ist. ets ec ieeca snk s 18,010 
LGIIAS «5.5008 PPA hk Se Meharieentre iin ttt: GO? a7”. Sa7” 
CE RPERECULCLRS Corviasiatic vit Aires TREE eee ie 140° o5% 21,577 


It is interesting to note that in the light of the information of 
the last year or two, it can no longer be claimed that mount 
Saint Elias is the highest peak upon the continent. This dis- 
tinction seems to belong to mount Orizaba, in Mexico, whieh 
has recently been measured by means of railroad levels and 
trigonometrically by Dr J.T. Scoville, of Terre Haute, Indiana. 
The height of this mountain, as obtained by Dr Scoville, is 
18.514 feet. The character of the observations is such that it 
does not seem likely that this result will be found to be very 
many feet in error. It therefore appears to be entirely safe to 
say that Orizaba is the highest peak in North America, and that 
its altitude exceeds by two or three hundred feet that of mount 
Saint Khas. A detailed report on the latter mountain, to- 
gether with the results of revised and complete calculations, 


will be published in due time. 


l0—Nat. Grog. Maa, von, V, 1893 





THE IMPROVEMENT OF GEOGRAPHICAL TEACHING 


PROFESSOR WILLIAM MORRIS DAVIS 


( Presented iY, fore the Society lebruary o 1893) 


The improvements needed in teaching geography in our schools 
involve a fuller investigation of the facets of the subject. a better 


knowledge of these facts by teachers, and a more skilful use of 


them in the processes of teaching. As a society, we are less 
coneerned with the last two necessities than with the first, but I 
may briefly state my belief that skilful teaching goes along 
closely with fullness of knowledge. The third need will therefore 
be largely cared for when the second is supplied; but fullness of 
knowledge cannot be expected of a teacher while her under- 
standing of the geographical features of the world and of ourown 
country and of the home state in particular is gained only from 
the impoverished statements of the ordinary text-books, and 
while the original sources in which she may seek additional 
information are generally so few, so inaccessible, and so far below 
the standards of modern veographical research. It might truly 
be said that even if better sources of information were within 
reach little use could be made of them; for we must recognize 
the great difficulties under which the teachers in our public 
schools labor: the variety of subjects that they have to teach, 
the overlarge number of scholars in their classes, the restrictions 
that tend to smother their individuality, the fatigue following 
many tiresome duties, the smallness of salary hy which freedom 
of action toward large opportunities is hampered. Would that 
some means of overcoming these difficulties might be devised ! 
Sut at present it does not seem so practical to turn our action 
asa society in this direction as to look to remedying the funda- 
mental need—the need of a fuller investigation of the facts. 

It may not be generally recognized by our members that there 


is still great need of exploration close at home. It is not only 


in the further corners of the world that discoveries are to be 
(68) 
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made. Nearly every state in our country must be much more 
carefully studied than it vet has been before its physical features 
will be made known to us. The geographical descriptions now 
accessible in print would be very gently characterized if only 
ealled “old fashioned.” Where newer material has been pub- 
lished, it is generally fragmentary, brief, and imperfectly illus- 
trated. The first elements of geographical study, the physical 
features of the earth—especially of its surface—still call for 
devoted investigation. 

It is not simply a description of the forms of the land that is 
wanted. It is a recognition of the forms as dependent on struc- 
ture and sculpture, and a comparison of like and unlike forms 
In at systematic manner. This requires special study, precisely 
as petrography does, and the desired end will not be gained until 
the work Is placed in the hands of men especially trained for it. 
Having found this study an absorbing interest for several years 
past, | shall try to make my meaning clearer by introducing 
specific iustrations from New Eneland. 

Southern New England consists essentially ofa gently inclined 
plateau, rising to 1,400 or 1,609 feet above sea level in the rolling 
uplands of western Massachusetts * and southwestern New 
Hanipshire, and thence descending gradually southward and 
eastward to sea level at the coast. This inclined plateau is 
nothing more than a slightly tilted lowland of denudation, the 
product of long-continued destructive action of the atmosphere 
by which a once larger mass was worn down to a surface of 
moderate relief close to the baselevel of its time. The south- 
eastern extension of the old lowland was depressed beneath the 
sea at the same time that its interior portion was elevated to form 
our New England plateau; the present coast line therefore lies 
roughly midway on the surface of old New England. 

The continuity of the plateau-like uplands is interrupted in 
two Ways ; isolated mountains rise above it, and branching 
valleys sink below it. Mount Monadnock is a typical example of 
the former, with its bold summit more than a thousand feet 
above the surrounding plateau. When seen from a distance to 
the southwest, it rises in svininetrical triangular outline above 
the level skyline of its base. It is not a mountain of local con- 


struction, raised by upheaval above the mass of the plateau ; it 


Nearly all the districts thus referred to in the address were illustrated 


by lantern slides. 
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is simply an unconsumed remnant of the greater mass of un- 
known dimensions and form, from which the old lowland was 
carved. When the lowland was uplifted, Monadnock and _ its 
fellows were raised with it. In my teaching, Monadnock has 
come to be recognized as an example of a distinct group of forms, 
and its name is used as having a generic value. A long para- 
graph of explanation is packed away when describing some other 
mountain as a “ monadnock ” of greater or less height. 

The valleys by which the plateau is dissected have all been 
excavated since the uplift of the old lowland. Where the plateau 
is high the valleys are sunk deep below it. The Deerfield valley 
in northwestern Massachusetts is a full thousand feet deep. 
Where the uplift was small near the coast, the valleys are shallow. 
Where the rocks are hard, as is generally the case, the valleys 
are narrow, like that of the Deerfield above named. Where the 
rocks are soft, the valleys are wider; illustrating the general 
principle that mature and old forms are more rapidly developed 
on soft than on hard rocks. The Berkshire valley, excavated in 
limestone between crystalline rocks and schists, is six or more 
miles wide. The Connecticut valley, excavated in weak sand- 
stones, is even wider, forming a valley lowland ten or fifteen 
miles from side to side and broadly dividing the plateau into 
eastern and western portions. Occasional beds of hard rocks, 
chiefly ancient lava flows, occur in the sandstone belt, and are 
much less eroded ; they form ridges rising far above the lowland, 
and indeed still retain nearly the height of the adjacent plateaus. 

Mount Holyoke, opposite Northampton, is a type of these 
ridges. It holds essentially the same relation to the lowland 
that Monadnock holds to the plateau. Both are residual 
mountains of harder rocks; but the two manifestly belong to 
different generations of geographical development. 

It appears from this brief outline that our New England geog- 
raphy is of Composite quality. The uplands with their residual 
mountains represent the closing stages of one generation or 
“cycle of development > the valleys represent the more or less 
advanced beginning of another cycle. The distribution of our 
Villages and our occupations, the lines of travel, and the move- 
ments of population may all be shown to depend largely on the 
topographic forms thus classified. 

By following some plan of treatment such as this, it becomes 


possible to make just comparisons between different regions— 
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for example, a close correspondence may be found between our 
dissected New England plateau and the Hunsriick-Taunus 
plateau, through which the Rhine has cut its famous gorge 
below Bingen.* THLere we find an even upland, with occasional 
eminences rising above it, and with deep valleys sunk below it. 
The eminences on the plateau are there, as with us, residuals of 
a once much greater mass, rising moderately above a base- 
levelled surface; the valleys are the work of a later evcle of 
development, inaugurated when the old baselevelled surface 
was uplifted to its present altitude. In all this, southern New 
Kneland and the plateau of the middle Rhine are thoroughly 
homologous, but certain significant differences between the two 
regions should be noted: The plateau of the middle Rhine is 
SO extremely Hat-topped that it must be conceived as having 
advanced further in its first evcle of denudation than New 
England; indeed, it is the best illustration of a smoothly 
baselevelled area that [ have found, and serves me as a type of 
such a form. On the other hand, its valleys are much narrower 
than ours; hence its second evele must be regarded as less ad- 
vanced than ours. Both regions possess composite topography, 
including similar elements; but the stages in the two cycles of 
development represented in cach case do not precisely agree. 

I cannot now delay to illustrate other elements of our New 
England topography, even in so brief a manner as the plateau, 
with its residual mountains and its initiated valleys, has been 
treated; but T may record my conviction, based on experience 
with scholars of different ages and with teachers in schools of 
various grades, that all our geographical features, when studied 
out ina manner similar to that outlined above, become lumi- 
hous in comparison with the obscurity of the conventional ac- 
counts in our school books. The drowned valleys that form our 
bays, the drowned rivers that form our estuaries, at once gain a 
hew meaning when thus explained: and it is not a little remark- 
able to see how little recognition there is in general teaching of 
the control exerted ly depression of the land on the form: of its 
coast line. Look at Narragansett bey, the fiord of the Thames 
at Norwich, of the Connecticut above Saybrook, of the Housa- 
tonie towards Birmingham, of the Hudson even up to Albany 
all “ drownded,” like Povotty’s brothers at old) Yarmouth: vet 

Excellent lantern slides of this pieturesque region may be had from 
dealers; much better, in fact, than can be found for our scenery at home, 


uthough the latter is much the more important for our schools, 
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What school boy ever hears our coastal rivers thus simply and 


rationally characterized? Look at the sprawling outline of 


Greece, and ask our classical scholars if they describe it as a 
rugged mountainous region standing in the Mediterranean up 
to its knees; and yet how effective is the homely comparison ! 

It is the same with the results of glacial action. The text 
books of geography are practically silent on this important 
topic; yet many features of glacial origin must be known in 
fact to every boy who has rambled through the woods on his 
half holidays. Our gravel ridges and mounds and our sand 
plains may be reckoned as characteristic of our home geography 
as Lowell’s * Bigelow Papers” are of Yankee dialect. It is a 
pity that they are not duly mentioned in our schools and com, 
pared with that suggestive fund of fresh material brought by 
Russell from Alaska and so honorably associated with the name 
of our society. The comparison that may be drawn here is as 
fair as that instituted already between New England and the 


plateau of the middle Rhine, but the two comparisons are of 


different kinds. The comparison of the two plateaus associates 
distant regions that are now alike. The comparison of New 
Kngland and Alaska employs the present of the latter region to 
illustrate the past of the former; and this style of COMLPAarison 
ix extremely suggestive In geographic study, 

For several years past, Some of iy more advanced students 
nave chosen as subjects for their theses the physical ecograply 
of various states with which they were more or less familiar 
trom residence or field observation, or with which they wished 
to become familiar. They have thus had oecasion to search the 
literature of each state for accounts of its physical features, and 
the search has generally been without large reward. The practice 
has been useful, but the product has not been great. It is this 
want of material that convinces me that nothing Jess than the 
direct exploration of our home country, with the single object 
of investigating its topographical development, will secure the 
facts that are now needed in geographical teaching; and thus 
we return to the general question that was laid aside while 
southern New Buclind was before us. 

It is of Course Inipossible in the limits of this address to vivea 


full statement of the scheme of systematic geozraphy, the ap- 
preciation of \ hich seems to me essential in the dlesired explora- 


tion and investigation; but there are two leading principles 
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which I may outline, since without them no progress can be 
made: The first is that every land form passes through a com- 
paratively systematic series of changes from its youth, when its 
form is defined chiefly by constructional processes, past its 
maturity, when the processes of sub-aerial sculpture have carved 
a great variety of mouldings and channellings, toward its old 
age, in which the accomplishment of the full measure of denuda- 
tion reduces the mass essentially to baselevel, however high it 
may have been originally. I have become accustomed to call 
this unmeasured time a geographical cycle. It may be long for 
a structure of hard rocks, or shorter for a structure of weak rocks ; 
but in both the sequence of immature, mature, and senile forms 
is essential. The particular expression of these forms varies with 
the structure of the mass concerned ; but for every structure there 
is an appropriate sequence of young, mature, and old features. 

It is therefore important to determine in accordance with this 
fundamental principle the stage in which any given area stands 
in its life’s journey. The standard descriptions of many of our 
states gives no such account of their topographic forms, and 
the student or teacher who seeks it has little reward. The 
account is needed not only because the reader can gather from 
it a better understanding of the relations of a region to the rest 
of the world, but also because such an account enables him to 
appreciate much more closely and more easily the actual forms 
of the region itself. 

A second important principle is in a measure a corollary of 
the first: At any time during a geographical cycle a land area 
may be disturbed by depression or elevation. A new relation 
ix then established with the baselevel of drainage, and a new 
cycle of denudation is introduced. The forms developed by 
denudation in the first incomplete eyele then become, as it were, 
the constructional forms of the new cycle, and from those as a 
beginning the forces of denudation go on anew. ‘The combina- 
tion of the topographic features developed in the two eyeles 
produces what [have called * composite topography,” and this is 
of extremely common occurrence -for an example. we may 
refer again to the dissected plateau of southern New Mneland. 
The upland with its residual mountains is the product of an 
earlier cycle ; the valleys are the work of a later cycle; the 
glacial features May be referred merely to a short-lived climatic 
episode late in the second cycle, so brief was the occupation of 
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the country with ice compared to the time required for the ex- 
cavation of the valleys in the uplifted plateau. 

Geographical descriptions and the appreciation of them are 
greatly advanced by a recognition of these principles; they 
are essentially simple conceptions, but the variety of their ap- 
plication is infinite. The work of more than two eycles may 
not infrequently be recognized. Thus, in Pennsylvania the crest 
lines of the Appalachian ridges are remnants of an uplifted and 
almost consumed plateau of Cretaceous denudation, of which 
only the hardest parts now remain; the open valley lowlands 
between the ridges are the product of Tertiary excavation in 
the uplifted plateau; the narrow trenches, in which the rivers 
traverse the lowlands, are of post-Tertiary origin. Many points 
of view may be selected on the Susquehanna, where these three 
elements of the landscape stand out with much distinctness, 
and the pleasure of their contemplation is greatly increased by 
the recognition of their distinet conditions of origin in) succes- 
sive geographical cycles or during successive uplifts of the land. 

What is the most effective way in which we can promote the 
advance of geographic investigation and secure accounts and 
illustrations of our home country in accordance with a system- 
atic and scientific method? It has seemed to me that appeal 
might be profitably made for the codperation of the directors of 
the various state geological surveys. 

I therefore propose to ask the directors of our various state 
geological surveys to devote annually a part of their funds to 
the study of the physical features of their domains in the light 
of modern geographical science, provided that the terms of their 
appropriation bills will allow them to cover this side of the 
geological field; and if not, [ shall hope that special appropria- 
tions of moderate amount may be made for this particular pur- 
pose. Experts should be employed for this work, as they 
are now in paleontology and petrography. The results thus 
gained would appear in successive annual reports, brief at first, 
increasing in scope as opportunity offers, and setting forth the 
larger and smaller elements of the topography in such simple 
style and with such comparisons and illustrations as should 


be of immediate value to teachers in grammar schools and high 
schools. The state boards of education might secure special 
reprints of these geographical chapters at very moderate cost for 
distribution as state products to all public libraries and to all 
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public schools of the higher grades; much in the same way as 
the energetic commissioners of the topographic survey of Rhode 
Island have secured the distribution of their state map free to 
all their public schools and libraries. The legislature would 
soon see, from the employment of these geographical chapters 
year after year by thousands of teachers, the appreciation that 
this hitherto undeveloped economic field might receive from 
those occupied with the advance of public education, and as- 
sured support would then be given to the work, even on enlarged 
scale. By some such practical steps we may secure a material 
advance in the quality of geographical instruction. 

During the past year, | have had many illustrations of the 
need of material of geographical of the kind here referred to. 
Teachers in our public schools are well aware that they have 
not now the fuller account of the facts that they would enjoy ; 
and yet they know not where to turn to find what they need. 
Many teachers, principals, and superintendents with whom | 
have spoken admit at once that the books to which they now 
have access are quite insufficient to satisfy their wants, and they 
listen gladly to any feasible plan that will provide a more ex- 
tended and more scientific description and explanation of the 
facts of geography near at home, with which they have to deal 
from their earliest to their latest teaching. Geologists or geog- 
raphers who are already acquainted with our local geography 
from personal experience can perform a grateful service to the 
schools by preparing elementary accounts of the regions with 
which they are familiar, and such books as these should be greatly 
multiplied; but, so far as I have been able to learn, it is only 
the smaller part of our country that is now known well enough 
to those who can be prevailed on to write elementary books, 
and hence the importance of actual geographical exploration in 
order to supply our teachers with what they need. If some 
such plan as the one proposed above were put in operation, it 
might come to pass in a decade or two that the graduates of our 
common schools would not be so blinded as they now are to the 
facts of their home geography. 


HArvVARD UNIVERSITY, CAMBRIDGE, Mass. 








AN UNDISCOVERED ISLAND OFF THE NORTHERN 
COAST OF ALASKA 


(Presented before the Socie ty 2 [pri 28, 1893) 


I—BY MARCUS BAKER 


On a map of the polar regions published in Gotha eleven 
years ago, land is indicated as existing about 150 miles north- 
northeastward from point Barrow, the northernmost point of 
Alaska. The position of this land is latitude 733° N. and longi- 
tude 1533° W. of Greenwich. I have not succeeded in finding 
this land indicated on any other map, neither have I found any 
published statement respecting it. 

Inthe summer of 1849, Kellett and Moore, in the Arctic search 
vessels Herald and Plover, cruised in the Arctie ocean, between 
point Barrow and Herald island, searching for Sir John Frank- 
lin. It was during this cruise that Herald island was discovered 
and landed upon, and the high peaks of what we now know to 
be Wrangell island were seen to the westward. In the map ac- 
companying their report * an “ appearance of land” is shown in 
latitude 722° N., longitude 1613° W. of Greenwich, being about 
130 miles northwest of point Barrow. On a small map ac- 
companying Osborn’s “Stray Leaves from an Arctie Journal,” 
land is indicated in the same locality,as also on an undated 
map published by Longman in London in 1850 or 1851. 

Russian hydrographic chart number 1495, published in 1854, 
also shows land here, with the note “ Indications of land accord- 
ing to report of the Knelish sloop Plover in 1849.” 

These four maps are the only ones, out of a considerable num- 
ber examined by me, which show this appearance of land, and 
they are all obviously derived from the same authority, viz, 
Kellett and Moore. 

In Kellett’s narrative the only reference to this appearance of 
land is the following statement at p. 14: 

* Additional papers relative to the Arctic expedition, ete, presented 


to both Houses of Parliament by command of Her Majesty. Folio 
London, 1852. Pl. 15, ad jin. 
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“This was our most northern position, lat. 72° 517 N., long. 168° W. 
The ice, as far as it could be seen from the mast-head, trended away W. 
S. W. (compass), Commander Moore and the ice-master reporting a water 
sky to the north of the pack, and a strong ice-blink to the 8. W.” 


It appears obvious from this statement that the evidence of 
land existing here is very slight. The appearance of land is 
omitted from all the late maps. It does not appear on the 
British Admiralty charts, nor on the charts of our own Hy- 
drographie Office or Coast Survey. Indeed, on hydrographic 
chart 68, a sounding of 54 fathoms, muddy bottom, is shown in 
this place. It is clear, | think, that land does not exist here. 

Now, on the circumpolar map first mentioned the land shown 
north-northeast of point Barrow is about 150 miles northeast of 
the place where Kellett’s “ appearance of land”? isshown. Thad 
supposed before examination that these indications referred to 
the same thing, but, having made an examination, I am of 
opinion that the indication of land shown on the circumpolar 
map is not derived from Kellett and Moore, but from some un- 
published source of information, 

That there is an undiscovered or rather unvisited land some- 
Where north and east of point Barrow is a matter of common 
talk among the whalers who annually visit this region. Captain 
John Keenan, of Troy, New York, master of the whaling bark 
Stamboul, of New Bedtord, reports that he and all his crew saw 
it while on a whaling voyage some time during the seventies. 
The Eskimos have traditions of this land and of a visit to it hy 
their fathers “ long ago.” 

The known facts respecting this hypothetical (or should we 
not say real ?) land are exceedingly meager and all unpublished. 
It has therefore seemed to me desirable to put these few facts 
on record, and that no place was more suitable than the journal 
of a society devoted to the increase and diffusion of geographic 
knowledge. 

The facts have all come to me through my old friend Captain 
K.P. Herendeen, who, at my request, has written the account to 
which these remarks are intended merely as an introduction, 
Captain Herendeen, a native of Woods Holl, Massachusetts, has 
been for many years engaged in whaling, having entered the Arctic 
in pursuit of whales as early as 1850, and has since then made 
more than a score of vovages to this region. I have had the 
pleasure of making three voyages to the northern Pacific and 
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Arctic oceans in his company. In 1882-83 he was a member of 


the United States Signal Service party stationed at point Barrow. 
He is well acquainted with all the natives on the Arctic coast 
from the East cape of Asia eastward to the mouth of the Mac- 
kenzie river. Hespeaks their language and is universally known 
to the natives of that region under the name of “ Heretic.” 
From the natives and through Captain Keenan of the whaling 
fleet he has obtained the following information, which he has 
kindly written out for the National Geographic Society. 

I beg to suggest the desirability of calling this very little- 


known land Aeenan island. 


II--BY CAPTAIN EDWARD PERRY HERENDEEN 


Among the many traditions of the point Barrow Eskimo the 
following is not without geographic interest: 

Since no account is kept by them of the lapse of time, it is 
impossible to fix a date to any story related by them previous 
to the life of their father or grandfather. Their simple answer 
to any question regarding the date of these occurrences is always 
the same, “ecidrarnee ” (long ago). Our story is this: An Eskimo 
was out on a whale hunt with his umiak and crew (in April or 
May). Venturing much farther than their companions and 
being encompassed by ice, they were carried away to the north 


and east by the moving pack until at last they came in sight of 


a strange land. After many hardships and the death of most 
of the crew, some at last reached the mainland, their own be- 
loved “ Nunah,” greatly exhausted, and related their adventures 
to wondering listeners. They told of times when starvation 
grimly threatened and when the timely catching of a seal or 
killing of a bear saved them from a dreadful fate, and the skins 
furnished material to repair their worn garments. 

These tales, by whomsoever related, seem to bear testimony 


to one point, viz, of land somewhere to the north and east of 


point Barrow, which has been seen by some of these people 
under such circumstances of hardship, distress and loss of life 
as to have fixed the event in their minds and been related by 
father to son for perhaps many generations. It is often told 


that natives wintering between Harrison and Camden bays have 
seen land to the north in the bright, clear days of spring. 

In the winter of 1886-’87, Uzharlu, an enterprising Eskimo of 
Ootkeayie, was very anxious for me to get some captain to take 
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him the following summer, with his family, canoe and outfit, to 
the northeast as far as the ship went, and then he would try to 
find this mysterious land of which he had heard so much; but 
no one cared to bother with this venturesome Eskimo explorer. 
So confident was this man of the truth of these reports that he 
Was eager to sail away into the unknown, like another Columbus, 
in search of an Eskimo paradise. 

In the winter of ISS7 several of the most intelligent of the 
cape Smyth Eskimo came to me about dusk of the evening of 
February 15 and reported that three strange men had come 
up from the southwest along the shore ice, and appeared 
very weary, but on coming opposite the village (which could not 
have been seen hy the travelers before) they quickened their 
pace, turned abruptly off shore, and disappeared in the ice-pack. 
It was just as the sun was setting, and the strangers could be seen 
distinctly, but not until they had gotten into the rough ice did 
it occur to these people standing on the bank that these three 
wanderers were strangers indeed ; and the more they talked the 
matter over the more wonderful it seemed that any tired hunter 
should pass their village without stopping for rest and refresh- 
ment. It was evident that they turned away in fear when they 
saw the village and the people standing on the bank. Who 
could these men be who turned away from their hospitable vil- 
lage, where food and a warm welcome awaited them? They 
reasoned that every man on the coast from point Hope to point 
Barrow was known to all the others, and knew he would be wel- 
come to food and shelter. The more they talked, the stranger 
‘inu 


‘ 


it seemed, until the conclusion was reached that these were 
tumuktua,” (lost people,) and of course their home must be the 
mysterious land of their fathers’ tradition. As a proof of this 
they said these three men wore white clothing, which was most 
likely made of white bear skins, while the Eskimo of the coast 
wear brown clothing made of reindeer skins. 

Another point in favor of their assertion was that these men 
had no guns, which fact was noted before they turned off shore 
into the pack. They had spears and a coil of seal line, and used 
the spears as walking-sticks as they plodded wearily along. 

The circumstance was most strange. Every man in the vil- 
lage of Ootkeavie gave an account of himself that evening, and I 
took the trouble to send to point Barrow the next morning, but 
none of them had been in that vicinity or were able to throw any 
light on the subject. From my knowledge of the Eskimo, I am 
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sure no one acquainted would have passed a village without 
stopping. It was near night, yet these men in evident alarm 
turned off shore into the ice pack and were never seen again. 

I made arrangements to go out in the morning and trace these 
men and solve the mystery; but the morning dawned with a 
fierce blizzard, causing the abandonment of the search, and left 
us wondering whence they came and whither they went. 

The only report of land having been seen by civilized man 
in this vicinity was made by Captain John Keenan, of Troy, New 
York, in the seventies. He was at that time in command of the 
Whaling bark Stamboul, of New Bedford. Captain Keenan said 
that after taking several whales the weather became thick, and 
he stood to the north under easy sail, and was busily engaged 
in trying out and stowing down the oil taken. When the fog 
cleared off, land was distinctly seen to the north by him and all 
the men of his crew; but,as he was not on a voyage of discovery 
and there were no whales in sight, he was obliged to give the 
order to keep away to the south in search of them. The success 
of his voyage depended on keeping among whales. 

This fact was often discussed among the whalemen on the re- 
turn of the fleet to San Francisco in the fall. The position of 
Captain Keenan’s ship at the time land was seen has passed from 
my mind, except that it was between Harrison and Camden bays. 

A ietter addressed to Captain Keenan by the writer in Febru- 
ary, asking for more definite information as to date and position 
of his ship and other points of interest, failed to reach him and 


Was returned. 


IWI—BY GENERAL A. W. GREELY 


Mr Baker's notes on “An undiscovered island off the northern 
coast of Alaska” are extremely interesting. I am, however, 
unable to agree with Mr Baker in the belief that land exists in 
the polar sea between point Barrow and Melville island. 

On my attention being called to the paper and German map 
of S82, 1 did not at first recall that I had before seen charts 
marked with the signs of land referred to. On later considera- 
tion | remembered maps containing this knowledge, and have 
since examined all maps of arctic America from 1844 to 1558 in 
my private collection and one or two others accessible elsewhere. 

It is interesting to note to what extent these signs of land 


were credited by map-makers of that period. For many years 
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chart number 260 of the hydrographic office of the royal navy 
was the standard map of the polar regions. So far as I have 
learned, there were but two such charts between 1835 and 1886, 
one being that of 1835, the other bearing date of December 24, 
1855. The chart of 1835 had no such land upon it, nor did the 
Jirst edition (see Scoresby’s “ Search for Franklin,” London, 1852), 
which bore the note, “corrected to 1849,” and such land dis- 
appeared from the corrected chart of 1855. It appears that cor- 
rections were constantly made on this chart of 1849, some, even 
of the most important character, without additional foot-notes. 
This is strikingly illustrated by a copy of the chart published in 
the Parliamentary Blue Book referred to by Mr Baker (folio, 
London, 1852, plate 15). Although the chart has the engraved 
note, “ corrected to 1849,” yet there appear thereon the impor- 
tant discoveries of Admiral Inglefield made in Smith sound 
during the summer of 1852, which were not known in Great 
Britain until his return in November ofthat year. It is probable 
that these discoveries were adde | to the chart in the final revise, 
just as the report was going to press. Sir John Barrow, the great 
authority on Arctic discoveries, in his polar chart of 1846 
(“ Voyages to the Arctic Regions,” London, 1847) enters no 
note regarding the new land. The land referred to, so far as I 
know, first appeared on the polar map in Richardson’s “Arctic 
Searching Expedition: A Boat Voyage through Ruperts Land,” 
Longman, London, 1851, this probably being the Longman 
undated chart of Mr Baker. Later, in chronologic order, it ‘ap- 
peared in Osborn’s “Stray Leaves from an Arctic Journal,” 
London, 1852; “Additional Papers Relative to the Arctic Expe- 
dition,” ete, London, 1852 (evidently printed after November 1, 
1852), both quoted by Baker. 

In the Revue Britanique of December, 1853, (Paris,) was pub- 
lished a map of the polar regions, with the legend “land seen ” 
in 72° 30’ N.161° W. To the southwest of this land is a dotted 
line marking the limits of the polar ice in 1849. This evidently 
is the line of ice charted by the Plover in 1849. Then follows 
the Russian hydrographic chart number 1495, 1854, quoted by 
Baker, with the note, “Indications of land according to the 
report of the English sloop Plover in 1849.” With Mr Baker I 
have searched in vain for corroboration of this entry. 

The Herald was in company with the Plover, and the parlia- 
mentary report finds confirmation in Seeman’s “ Voyage of the 
Herald,” London, 1853, vol. ii, page 106: 
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“Tt was a fine, clear night. * At midnight the latitude was 
obtained by the inferior passage of the sun, 72° 10730’7N. * * * (29 
July, 1849.) * * * Our soundings had gradually inereased to thirty- 
five fathoms of soft blue mud. * * * This position was our most 
northern one latitude 72° 517 N., longitude 163° W. * * * Commander 
Moore (of the Plover) and the ice-master reporting a water sky to the 


north of the pack, and a strong ice-blink to the southwest.” 

The evident incorrectness of the land charted is shown by the 
experience of Collinson in 1850, when the general line of the 
heavy pack-ice was somewhat farther northward, extending 


from southeast to northwest from 73° N. in 160° W. to 72° 40% — 


N. in 165° WW. Collinson, on August 26, 1850, was in 73° 25° N,, 
164° W., and on August 28 was in 72° 35’ N., 161° W., thus hav- 
ing passed directly over the position of the land charted as above. 
2° 45’ N., 159° W.; August 22 in 72° 25’ 
in 72° 10° N., 155° W. Collinson says: 


On the 17th he was in 
N., 158° W.: Aucust 2 


“ August 17 (1850). * “ * The fog cleared away at 1 p. m., and we 


I 


found ourselves ina lane of clear water ten miles wide, with a clear sea 
tothe N. bk. * * * Our observations placed us 100 miles N. W. by N. 
from point Barrow, and we found 45 fathoms of water, muddy bottom.” 

“91. —Had traced pack from 72° 45’ N. in 159° W. for 275 miles to 8. E., 
to 71° 42’ N., 154° 30” W.” 

“ Aug. 28.—Here we reached our furthest point north in 75° 237 N. and 
longitude 164° W. In the afternoon, the pack edge trending more to the 
southward, we got much encumbered by endeavoring to get through it 
to the eastward, straining our eyes in that direction in the hope of seeing 
either /and or water.” 


On August 18, 1850, MeClure was in 70° 48’ N., 158° W., with 
no sign of land. 

The weight of opinion in the following few years was decidedly 
against there being such land, as shown by its omission from 
the charts of arctic America in the following-named works: 


Scoresby’s Search for Franklin, London, 1851. 

Hooper’s The Tents of the Tuski, London, 1852. 

Mangle’s Arctic Searching Expedition, 2d edition, London, 1852, where 
Peterman’s Search Map is reproduced (there being no map of the first 
edition, London, 1851). 

Sutherland’s Voyage to Baflin’s Bay and Barrow Strait (Peterman’s 
map), London, 1852. 

Further Correspondence and Proceedings Connected with the Arctic 
Expedition, presented to Parliament, London, 1852 (Peterman’s map). 

Lieutenant 8. Gurney Cresswell’s map, dated May 15, 1854 

Brande’s Sir John Franklin, map by Langes, Berlin, 1854. 

Armstrong’s Northwest Passage, London, 1857. 
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Osborn’s McClure Discovery of the Northwest Passage, London, 1856.* 
McDougall’s Eventful Voyage of H. M.S. Resolute, London, 1857. 
Brown’s Northwest Passage, 2d edition, London, 1860, which contains 


a map by Arrowsmith, 1858. 


It thus appears that the “ Plover” land is a myth, Mr Baker 
agreeing with me on this point. 

The Keenan land lies, however, somewhat east of the myth- 
ical land already disposed of, being indefinitely located between 
Harrison and Camden bay, north of the 72d parallel. The 
uncertainty of position of whalers is well known, as no care is 
given to longitude or other astronomical observations. 

Since definite data are lacking, the subject can be approached 
from another standpoint, that of the depths of the adjacent seas. 
It will be recalled by those familiar with the Arctic ocean to the 
north of Bering strait region that it is a very shallow sea. In 
one direction only does it deepen, and, unfortunately for Keenan 
island, it is in that particular quarter. 

In my opinion, the great improbability of land in the region 
mentioned appears from an examination of the soundings of the 
sea from the northwest to east of point Barrow, which are as 
follows, the position being approximate: 172° W. longitude, 73° 
5’ N. latitude, 78 fathoms; 159° W., 72° 6’ N., 133 x (x indicates 
no bottom) ; 155° W.. 72° N., 145 x; 140° W., 70° 5’ N., 190 x; 
159° W., 70° 3° N., 145 x; 126° W., 70° 5’ N., 110, and 124° W., 
74° 5’ N. (on the very coast of Banks land), 45 fathoms. 

The above observations show that the parts of the Arctic 
ocean passed over and most nearly adjacent gradually and in- 
terruptedly increase in depth from the west, from the south and 
southeast toward the reported land, attaining in its neighborhood 
the greatest known depth of water to the northward of Bering 
strait. That this condition of depth is not strictly local but ex- 
tends uninterruptedly northward is proved conclusively by the 
very heavy ice met with by Collinson and McClure between 
point Barrow and Banks land, which ran upward of 200 feet in 
thickness. As this thick ice is unquestionably of land origin, 
from an ice-capped country of considerable extent, there must 
be deep water for its transition. It is possible, but not probable, 
that the southern edge of this land lies so close to arctic America. 


* This omission is striking, inasmuch as Osborn inserted it in his “ Stray 


Leaves from an Arctic Journal,” 1852. 
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THE GEOLOGIST AT BLUE MOUNTAIN, MARYLAND 


Bx 
CHARLES D. WALCOTT 


Most of the summer visitors at Blue mountain, Maryland, 
give little thought to the origin of the mountain, nor how it 
came to be a ridge rising so boldly on the west from the Cum- 
berland valley and on the east overlooking the mountain valley 
to the foot of the Catoctin ridge, which rises above the plain 
stretching thence southeastward to Washington. 

During the summer of 1892 the writer discovered that the 
rocks forming the crest of the Blue ridge belong among the 
oldest formations deposited in the Appalachian trough, since they 
carry types of life occurring in the most ancient fossiliferous 
rocks on the North American continent that are distinguished 
by a recognizable tauna; the geologic structure also shows that 
these rocks rest upon the ancient sea-bed of the Appalachian 
trough, and that they are of the same relative geologic age as 
the Cambrian rocks that occupy an equivalent stratigraphic 
position in Vermont, New Jersey, New York, Virginia and Ten- 
hessee. 

The recent work of DrG. H. Williams demonstrates that, with 
one partial exception, the older crystalline rocks underlying the 
Cambrian strata have hitherto been misinterpreted and misun- 


derstood by the geologists who have studied them. Instead of 


being sedimentary formations originally deposited in the sea-bed, 
they are voleanie rocks and almost identical with the lavas 
found in Nevada, Wyoming and in many portions of the Rocky 


mountain region. This discovery proves that the laboratory of 


nature produced a certain type of volcanic rock almost at the 
beginning of the evolution of the North American continent, and 
again produced the same type many millions of years afterward 
on the western side of the continent. 

The broad mountain crossing the Pennsylyania-Maryland line 
includes eastern and western border ridges and an intervening 
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valley. On the western or Blue Ridge side it is built up of sedi- 
mentary rocks originally deposited in the sea on the bottom and, 
it may be, the side of the Appalachian trough. In the interven- 
ing valley it consists to a considerable extent of eruptive rocks, 
which poured out as flows the ancient land surface prior to the 
existence of the Appalachian trough and before the deposition 
of the stratified rocks which so largely form the North American 
continent within the limits of the United States. The elevated 
eastern side forms the Catoctin ridge, which is capped by a com- 
pressed fold of the old shales and quartzites. Both ridges con- 
tinue south of the Maryland line toward Harpers Ferry and far 
into Virginia as compressed synelinal folds of the Cambrian 
rocks, resting on the rocks of the ancient Appalachian trough, 
the older rocks and the more recent rocks having been involved 
in the same series of folding. In addition to this folding, numer- 
ous thrusts of one mass of rocks upon another are to be found 
all along the Blue ridge, especially north of the Pennsylvania- 
Maryland line, in the northern extension of Blue mountain, 
or the South mountain of Pennsylvania. In some instances the 
ancient eruptive rocks have been thrust westward, so as to rest 
upon and above the more recent sandstones and shales which 
were originally deposited upon them in the bottom and along 
the shore of the Appalachian trough. Often the pressure has 
cleaved the massive lavas and formed slates and shales that 
appear like those deposited in quiet waters. The result of this 
has been to complicate the geologic structure and topography of 
South mountain and the Blue ridge, and to make the region 
one of great interest to both professional and amateur geolo- 
vists. Krosion has aided their study by cutting away thousands 
of feet of strata from above the present mountain area and adja- 
cent valleys, and thus laying bare a portion of the ancient shore- 
line of the Atlantic coast area of Cambrian time and of the 
foundation upon which much of the present continent is built. 

The history of the Blue ridge and its rocks as now interpreted 
ix essentially as follows:* It began long after the first known 
primitive rocks of the earth were raised into plateaus and ridges 
to form the platforms of the present continents. At the close of 
the periods in which the earlier crystalline rocks of the conti- 
nent were formed, and also the great masses of bedded rocks 
beneath those containing the Cambrian or oldest known fauna, 


*See Am. Journ. Sci., vol. xliv, 1892, pp. —. 
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that portion of the North American continent then above the 
sea is thought to have consisted of (1) a large part of what is 
now the British possessions; (2) a long, broad mountain area 
(Atlantic) extended southwestward from Newfoundland to the 
present site of the Gulf of Mexico and it may be the West Indian 
archipelago, (3) and one or more areas (Pacific) on the western 
side of the continental plateau, on the line of the present Rocky 
mountain and Sierra Nevada ranges.* The eastern or Atlantic 
area and the bed of the interior sea toward the west, in what may 
be called the Appalachian trough, were then formed of variouss 
kind of rock, including granite, schists of various kinds, crystalline 
and unaltered sedimentary rocks and, in some localities, of great 
masses of volcanic material that had been poured out over the 
surface in very much the same manner as were the relatively 
recent lavas found in the vicinity of the Yellowstone National 
Park and in various parts of the Rocky mountain region. 

The waves of the interior sea wore away from the western 
shore of the Atlantic land area various rock materials and depos- 
ited them along with that brought in by the brooks and rivers as 
layers of sand and gravel on the sea-bed all the way from the 
present site of the Saint Lawrence river to Alabama. In these 
deposits fragments of the volcanic rocks, schists, etc, were min- 
gled, and spread out in sheets. At times the supply of ma- 
terial was very fine and formed thin layers of mud that after- 
ward consolidated into shales and slates. After a deposition of 
several thousand feet of this character of materials the water 
deepened, probably by the subsidence of the bed of the sea and 
calcareous muds were deposited during a great interval of time 
until in places they reached the thickness of several thousand 
feet. These now form the limestones found in the Cumberland 
and Shenandoah valleys and their extensions northward to 
Canada and southward to Alabama. All along this ancient 
coast line, from Labrador to Alabama, various forms of marine 
life existed, and their hard parts, such as shells of crustaceans 
(allied to the living king crab) and other organisms, were buried 


in the mud and sand. 


The deposition of sediments in the sea, immediately west of 


the Atlantic area, continued until from 12,000 to 40,000 feet in 
thickness were piled over the ancient sea-bottom, laver upon 


* See article on the North American Continent during Cambrian Time, 
jn Twelfth Ann. Rep. U.S, Geol. Survey, 1892, pp. —. 
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layer, sometimes of one kind of sediment and sometimes of 
another. These are now found as layers of sandstone, limestone, 
coal, shale, slate and various combinations of sandstone, shale, 
etc. With the close of the first great age (Paleozoic) in sedi- 
mentation in the Appalachian trough, the earth’s forces again 
became active, and sufficient pressure was exerted from the 
Atlantic coast side of the continent to raise this great mass of 
sediments above the sea and to fold it in ridges and hollows, 
very much as layers of paper or cloth would fold from pressure 
applied to the edges of the layers if they were partially confined 
above and below. This was varied, however, in the great rock- 
masses by the frequent shearing on the line of the folds and the 
thrusting of masses of rock one over the other, as cards shift 
over each other under pressure. One of these folds, with minor 
folds within it, has by subsequent agencies been carved into 
the Blue ridge. 

The epoch of folding was several millions of years ago ; so 
long since that sufficient time has elapsed for thousands of feet 
of sediments to be deposited in the interior lakes and seas of the 
North American continent and for animal life to develop from 
the then highest types of fish and reptile to the higher mammals. 
at the head of which man stands today. 

During the thousands of centuries since the first great Appa- 
lachian uplift, the rain, frost, and snow have been at work 
sculpturing the old land surface and slowly working out the 
mountains, valleys, and plains. It is not improbable that the 
process of mountain uplift and that of wearing away the mount- 
wins to a relatively level area (baselevel of erosion) may have 
taken place several times, the intervals of rest between the wear- 
ing away of the highland and mountains and the succeeding 
epoch of uplift being of long duration—so long, in fact, that 
centuries might pass without effecting a marked change in the re- 
lations of the land and sea, 

It was not far back, geologically speaking, that the Blue ridge 
was a part of, and not distinct from, a great plain that was 
broken by low hills and valleys and drained by streams flowing 
into a river that occupied relatively the same position that the 
Potomac does now. The continent was then at a lower level in 
relation to the sea, and it was not until it became elevated that 
the Potomac began to cut down into its bed in the old plain and 
carry out to the ocean the material which filled the areas now 
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represented by the Cumberland and Shenandoah valleys. As 
this process continued and the river lowered its channel the 
Blue ridge began to take shape as a distinct feature in the land- 
scape. Slowly but surely the softer beds were broken up, dis- 
solved and carried away, and the harder beds of rock began to 
project above the ancient plateau. It was only the question of 
which beds of rock could the longer resist the forces of rain and 
frost to determine the location of mountains and valleys. 

We have thus hastily sketched the evolution of a portion of 
the continent and the evolution of one of its topographic fea- 
tures as shown by the Blue ridge. This evolution has gone on 
everywhere. Every ridge, however small; every valley, whether 
shallow or deep, narrow or broad; every stream-channel all 
over the surface of the continent, has its history back in the 
past, and it is by the studies of the geologists that we learn 
something of that history. It is now nearly forty years since 
William B. and H. D. Rogers discovered many elements of the 
structure of the Appalachian mountains ; but it was not until 
within the last few years that the means of correlating and thus 
interpreting more accurately the structure of the various mount- 
ains formed by the lower and oldest series of the sedimentary 
rocks have been obtained. 

During the deposition of the 40,000 feet of sediments in the 
Appalachian trough many millions of invertebrate animals lived 
and died along the shore and on the sea-bed. Those that lived 
in the earlier epochs became extinct and new forms succeeded 
them, and these in turn were succeeded many times during the 
vast interval between the first deposit and the closing one before 
the epoch of the last Appalachian uplift and folding. The re- 
mains of the various groups of life now afford the data by which 
the geologist correlates the various disturbed and often separated 
masses and determines what were their original relations to each 
other. 

There are hundreds of local details yet to be studied and in- 
terpreted, and the work will be done by those who love to study 
the record of creation in the fragmentary book of nature, where 
all is written that we know of the past before barbaric man 


began his imperfect record by myth and legend. 




















THE GREAT POPULOUS CENTERS OF THE WORLD 
BY 


GENERAL A. W. GREELY 


The astonishing growth of urban population in thegUnited 
States during the past decade induced the writer to cursorily 
examine the tendencies of other countries in this direction, which 
developed facts indicating very clearly that it is a general and 
not local migration. 

In conducting the research, lists were made of the five hun- 
dred or more cities in which the population exceeds fifty 
thousand, in which doubtless live one-fifth of the fourteen hun- 
dred and eighty millions which make up the population of the 
world. From this list have been selected the hundred cities 
having the greatest number of inhabitants, and, with one excep- 
tion (Canton,) no place has been included unless its population 
has been determined by census. In general, the figures here 
given agree with those in that most excellent publication, ‘The 
Statesman’s Year Book.” The census year is not uniform, and 
as it may be said that the growth of cities outside of the United 
States lies, in general, between one and two per cent annually, 
the order of rank here given is not absolute. 

Of the five hundred cities with a population above fifty thou- 
sand, the countries having the greatest number are: United 
States. 85 India, 76; Great Britain, 72; Germany, 47; Russia, 
34; France, 33; Japan, 17; Spain, 16; Austria-Hungary, 15; 
Italy, 14. Four-fifths of all are situated in these ten countries 
and one-sixth in the United States. No less than three of the 
ten cities having a million of inhabitants are in the United 
States, and also four of the sixteen great population centers of 
the world. This last designation is here given to cities of more 
than three-fourths of a million, this dividing line in rank being 
at once apparent, as there are practically no cities with popu- 
lation between half a million and three-fourths of a million. 
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List of the most populous Cities by last Census. 


Census 
year. 


1891 
1891 


1891 
1890 
1892 


IS90 
189] 
189] 
Iso] 
L890 
1S90 
ISSY 
1889 
1802 
ISS5 
1891 
ISOI 
1891 


1884 
1891 
ISO] 
1S90 
189] 
1891 
1891 
1891 
1887 
1891 
1881 
1890 
1891 
1890 
1890 
1891 
1890 
1ISOl 
1891 
1891 
1891 


1882 
1891 
1890 


1891 


1890 
L890 
1890 
1890 


“(Greater London,” England (outer ring)... 


London, England (registration) ........... 
London, England (central area). ... 2.2.00. 
Pea UMNO. ecco eA Wee nea ae 35.4.4 
“Greater New York,” United States* 

Naw York, United States. os csc docks cc cban 
Canton, China ‘estimated).......... ..... 


Berlin, ‘Ge rmany.... 
Vienna, Austria. . 


Vienna, Austria 
Tokio, Japan.. 
Chicago, Unite mr 


Sts ites 


Philadelphia, United States............... 


Saint Petersburg, 
Saint Petersburg, 


Russia (in winter)... 
Russia (in summer) 


Brooklyn, United States.............. 


Constantinople, 


Caleutta, India (e 


Bombay, India. . 


SEMI sso rors xe tah Sask oe lo 


xcluding Llowrah, 129,800). 


Glasgow, RAMU EIN Eis: hs cay cay cide chcckiscce ls - 
CTIRBO ONL CODING. (cc 05-6 cad cas 2.65 o0a be ae 


Moscow, Russia 
Buenos Ayres, A 


ree ntine Re ‘public erecee 


Oe Ae: ere 
> ee ree 
Manchester, HMMING: «6... bess aoe wees sce 
Melbourne, iC 0) ea a Cale Sea 


Osaka, Japan.......- 
srussels, Belgium 


Madrid, Spain . . 
bo arsaw, Russia, 
I Nap les, Italy. os 


Saint Louis, United States............226% 


Madras, India . . 


Boston, United St: ites ST Eee Un ee ee 


Baltimore, Unite 


Birmingham, pa tee a 


Amsterdam, Netherlands. ....... ....... 


Lyons, France .. 


Marseilles, France ... 


Sydney, New South Wales ............... 
Copenhagen, Denmark................... 
Copenhagen, Denmark .. 64.6464. sd08% 004 


Cairo, Egypt .. 
Leeds, England, 


Leipzig, Germany 


Leipzig, Germ: 7 
Dublin, [reland 


Dublin, Ireland. . 
Munich, Germany 


Ba Wiel ate Wee ca arecyen heh inti 
(Me ‘tropolitan _ e dist.) 


POM IGEN, 5 i. v5.0 64004 3 dd00 Fe Ces 
PEAT, SIGITIONY. 65 occcis as. ddsa0d 6 eves vet 


Mex ico, Mexico 


*Mr. Henry Gannett’ 
¢ Excluding suburbs. 


s figures; this volume, p. 31. 





Population. 


+), ¢ dodge 


de> HdereD 
we 


4,211,056 


022,520 


2 447 957 
3,250,000 


l 
I 
l; 


Ly 


l 
l 


= 


SOL639 
,600,000 
579,244 
O89, 684 
Ob 548 
»L61,800 
O99O,850 
046,964 
003.315 
845,315 
Q57 16: 
873,565 
S40,150 
804,470 
792,728 
565,714 
795,469 
AOL, LOO 
DL7591 
506,584 
505,545 
491,578 
483,609 


) ) 
1s) 
‘ 
> 





449,950 
448,477 
454,459 
429,171 
417,539 
416,029 
403, 749 
86, “pot 
7,251 
iz 387 
568,108 
367.506 
$53,272 
293,525 
361,891 
254,7( iY 
348,317 
335,174 


329, Qr?3 


3! 
D Lord 
»” 
) 
» 






329,: 539 
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List of the most populous Cities—Continued. 





Yanane 
Rank. — Population. 
45 1891 NC MIOIdS TP BOIANG «5055 t-34 os Pee haeee es Jt 324,243 
46 PRO: . | MOUSEMAT ICSE, ore «Kosi b4-5 103 sraloans's sie ta we | 313,687 
47 1891 PISICATR AG LNIQUIO raciseins 5-204 ons Vee ee sc 312,390 
48 1890 , San Francisco, United States ............. 298,993 
49 1884 [ECC 10 Fl 2) 01 0 ee Prat Rae ar eRe TO 297,527 
50 1890 Cincinnati, United States: 2.46604. <6 00665 296,908 
51 1881 TLE CRG I) 8 Agee i wae Stara TE ery ara ee a 295,543 
52 PROG! | UGIO RR, NECRNANY. i, 5.00002 so: tbe cess 8-8 281,273 
53 L892 BEHIO. Einiter MURUER..« <s66ssa060000058 64% 278,727 
H4 1890 RU POROOT MG TIAIEY. roo 55, 0:516 6-t4.515% 6a a brs8.s 276,085 
5d 1872 Rio de Janeiro, Brazil....... Sinai simian sia-s 274,972 
56 1881 PEERRTO MAUI ards Sisk tee W sllésdeartiere seiko OO 273,268 
57 189] ESTES Va S01 CG | TSS 273,090 
58 1887 swe; 2} C9) a ELIS) 3 012) 1 a gen eer ee Oy ana 272, 481 
59 1890 Cleveland. Writed States: 66k esc sees. 261,353 
60 1891 |Doa Sy ory tid cas. ced 2 0G a er ar eee er 261,261 
61 1891 ES TTA GIB TACL svectrsx <i aclok.bae.k aes aia tater 255,896 
62 1890 BOTUOCAUX, PTRNCG.. i065 0 0s ect eeseson 252,415 
65 L890 EGON, SWEUEU 6s. sia. 6. cise sess e0 ees 246,564 
64 Rev IBLE) ofa e V8) 520% e201 2) UR ree eae eae ore re 246,343 
65 + 1890 New Orleans, United States............... 242,039 
66 1890 Pittspurah, United Biates: .. 2s iscckes css 238,617 
67 1890 Washington, United States............... 230,392 
68 1881 MR UUNEED eu UGLY Ssiz vosteyste bie a ba pag Faia web lesa Bei a8 230,183 
69 1891 ARGWOl Ds DOMENIIMs 6.6 G00.0 40's civ aa sree canes 227,225 
70 L891 BMT LLCLIEL <3) ie rele Gco-3156 5 9)4 Stee Oss 222,520 
71 1876 BUCHAPOST, ROUMISINIA .....05 05205050004 221,805 
72 1891 PSU ERNIE 5.0.66 ois Cea aeee stu ease 221,665 
73 1891 OE EE SPT TCT TOT eee 221441 
74 1891 MEO ULOM COR TICH 4s y.oc.s00-s ekaiv edema | 216.650 
73 L891 ESPCREOEUE, AUPREUNENL 5c oscc.s ows ote bee ees 216,361 
76 1891 Nottingham, England......... CC Ree | 211,984 
ti) 1890 ROtperanin; NELNCRIONGS:. ..06 2545050. ees oe | 209,136 
78 1890 DSIPOLG, WIUCU OtALOR ici cece Bod es | 205,876 
79 1887 POLCPINO MUR Vera ci ce 4s. esr aiea.na sales 46 205,712 
80 1891 WiGStthitins FNGING oiicics vce 5 (ese es | 204,902 
81 1890 Milwaukee, United States................ 204,468 
82 USC: | Magaepurs, GHOrmaAny . 6.5 ss soe see ese 202,255 
83 189] Rie ies MET EUETUPES se einai ere esac Suv opikie vt ase ches owr ere 201,211 
84 LSGe | AUCSONCNIA GV Dbi ses sos sss en chess sees 200,758 
85 L885 TATION NIC bd gis aie Nec lie aks ecee 200,000 
Rb 189] Kingston-on-Hull, England...... ........ | 199,991 
$7 1888 PIVOT AOU cab td FPR EV aT e be Res mens | 198,261 
88 1891 vol Tio) 03 RE EY ab) 0 ee nn i a Pere ra 198,136 
89 _ a Se rere cre: | 195,668 
90 ae Sere a srr te | 193,580 
9] IS88 PCE eUOPIay SPULIBAIS, 5:4. bas 6.5 ale 004 8 ole eh eee | 188,469 
92 189] NUSATCELY., LEIAULEEDs ooices Fs sits new Wa ee eewears 187,910 
93 180] NGOWCHSUE, BNP IGs os. sa 615s ds os eves O04 186,545 
4 189] SINGATIOTO, PINGRPOTS. 4 6c ovewss be vee enlea se 184,554 
95 1890 PVAWUG, PRIORY «oc -d.oc0s-p2e adie. Fibw Sinise 184,109 
Th a Ree rere rere | 183,640 
97 189! CMWAIPOTO, WIEN sc 6 5t.5 056 u alee sd 85 ee 5S | 183,210 
98 189] Newark, United States ...)c sss. cevsawse. 181,850 
ay 189] MOTODUO, OROUD 6 x:66.5.5. 0:44:05 eis ob ORO Ed 181,220 
100 L891 ERM, HHCY 5. .5:0.664.c oF es re ots 181,210 


13—Nar. Groc. Maa., von, V, 1893. 
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In view of the preponderating influence exercised by great 
cities upon the progress and welfare of the world, it is extremely 
interesting to note that more than one-half of the cities herein 
named are either populated by English-speaking races or are 
under their control. Of these fifty-two cities, two are in Aus- 
tralia, two in Canada, one in China, two in Egypt, thirteen in 
England, ten in India, two in Ireland, two in Scotland, one in 
Singapore and seventeen in the United States. 

It is not the purpose of this sketch to investigate the causes 
which particularly favor the enormous aggregations in modern 
cities, for such causes must be complex, local, and numerous. 
It is evident, however, at a glance, that the elements of easy 
transportation and a moderately rigorous climate are the most 
frequent concomitants, if they are not the predominating causes. 
As some one not very wisely remarked, “it is fortunate that 
great rivers run by so many great cities,” and in this list but 
few cities are found which have not facilities for water transpor- 
tation. By far the greater number of large cities are situated 
climatically in an average temperature. between 45° and 55°, 
In the parts of Europe and America where these annual tem- 
peratures prevail there is one city of 100,000 inhabitants to 
about every 2,000,000 of population. In Russia there is only one 
such city to over 9,000,000, and in India one to over 10,000,000 
souls. 

With but few exceptions the populous cities of the world are 
the product of the age, as is illustrated by the fact that at 
the beginning of this century the United States had no city of 
one hundred thousand inhabitants, while now it has twenty- 
eight; England had one only, now it has twenty-four. 











OUR YOUNGEST VOLCANO 
BY 


J. S. DILLER 


( Presented before the Society April 28, 1893) 


Our youngest voleano is in Alaska. There wasean eruption 
at Bogoslov in October, 1885, and at other points since then, and 
there can be no doubt whatever concerning the existence of 
active voleanoes in Alaska. In our own country, exclusive 
of Alaska, there may be some doubt whether living voleanoes 
exist. 

It is well known to all, no doubt, that the greatest voleanic 
region in the world lies in the northwestern part of our own 
country, occupying a large tract in Idaho, Washington, Oregon 
and California. There were many active volcanoes there during 
the middle and latter portions of the Tertiary period, and there 
is still a considerable number of them which can hardly be 
called extinct. 

Frequent reports of volcanic eruption may be seen in western 
newspapers, but the large majority of them are of doubtful 
authenticity. There is considerable evidence, however, that in 
1842-45 mount Baker and mount Saint Helens, in Washington, 
discharged large quantities of “ashes” with which the adjacent 
country was covered as with a light fall of snow. Professor 
Davidson, of the United States Coast and Geodetic Survey, and 
Mr J. 8. Hittel report eruptions of mount Baker in 1854, 1858 
and 1870. These reports are based on observations made at 
long range, and so far as [ know have not been corroborated by 
actual ascent of the mountain. 

Dr Harkness, of San Francisco, reported to the California 
Academy of Sciences a volcanic eruption in) Plumas county of 
that state, at a point about ten miles northeast of Lassen peak. 
He found the trees near the lava were scorched as if by the heat 
of the lava at the time of the eruption. He visited the locality, 
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and from data he gathered there, with historical evidence from 
natives and early settlers in the Sacramento valley, he concluded 
that the eruption occurred in January, 1850. 

In 1885 Captain (now Major) Dutton and I visited the region 
and, approaching it from the same side as Dr Harkness did, saw 
no reason whatever to doubt his conclusions. A few years pre- 
vious Major Dutton had studied the active volcanoes of the 
Sandwich islands, and he was deeply impressed with the new- 
ness in the appearance of the lava field and cinder cone north- 
east of Lassen peak. 

Later in the same season I revisited the volcano alone for the 
purpose of studying the phenomena more thoroughly, and found 
good reason for believing that it is very much older than was at 
first supposed. 

Pine trees grow from terminal buds in joints at the rate of 
one joint each year; so it was thought that if we could find a 
living tree that was well scorched we could climb up and count 
the number of joints above the scorching and could thus dis- 
cover the number of years since the eruption. 

We started out around the lava field to find a suitable tree, 
but to our great surprise on the further side of the lava field the 
scorched sides of the trees were away from the lava, so that it 
was evident that the scorching was not produced by the lava. 
A little further examination convinced us that a forest fire had 
swept through that region from the north and scorched all the 
trees more or less on that side. 

We returned to the cinder cone and, finding large pine trees 
growing close to the cone, it was doubted whether the trees could 
have survived so close to the voleano. The question arose as to 
the thickness of the layer of volcanic sand near the cone where 
the trees were growing; and with soup-plates for shovels (we had 
no better in camp) we dug down to find the bottom, but the loose 
sand caved in and we could not penetrate it. A quarter of a 
mile away from the base of the cinder cone another attempt 
was made, and at that distance the layer of volcanic sand was 
found to be seven feet thick. Of course, it was evident at once 
that no living trees in the neighborhood could have survived 
such a shower of hot “ashes.” The large living trees must have 
grown up entirely since the eruption. 

Near the cinder cone there are some dead trees which have been 


partially burned, Examining these it was found that they had 
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not grown on the top of the layer of volcanic sand like the 
living trees, but that they extended down through this layer to 
the original soil beneath. The relation of the old and new forest 
trees, as well as that of the stumps of the older forest, is shown 
in the accompanying sketch (figure 3).* 

It is evident that the tree from the original soil beneath is 
older than the eruption, and that since the tree was either dead 





1 Volcanic Ashes Lapilli &c 

2 Original soil, 

3 Present forest tree 

4 Tree of former forest killed by shower of Volcanic Ashes Sand kc. 
5 Pit formed by the decay of old forest tree 


FIGURE 3— Ri lations of older and younger Forests to voleanie Nand. 


or killed at that time and has not completely decayed, that the 
eruption cannot have occurred many centuries ago. Of the time 
that has since elapsed we have some measure in the age of the 
living trees. In the same region the timber is cut for lumber, and 
by counting the number of rings of growth it was found that the 


* Reproduced from Bulletin 79, U. S. Geol. Survey, 1891, p. 20. 





J. S. Diller—Our Youngest Volcano. 


largest trees near the cinder cone are not less than 200 years 
old, so that the eruption at the cinder cone must have occurred 
a little more than 200 years ago. 

On the whole, it would seem probable, therefore, that our 
youngest volcano south of Alaska is not the cinder cone ten 
miles northeast of Lassen peak as once supposed, but is most 
likely to prove to be mount Baker, in Washington. 











